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What is claimed is: 

1 . An impedance matching circuit comprising: 

an input node adapted to receive an input signal from an amplifier 

circuit; 

an output node adapted to couple an output signal to a transmission 

circuit; 

a first capacitive element electrically coupled in parallel with said 
output node and having a capacitance C; 

an inductor and a transmission line electrically coupled between 
and in series with the input node and the output node, said transmission 
line having a length selected in combination with the inductor to provide a 
predetermined amount of inductance, L; 

wherein values of L and C provide an impedance substantially 
equal to an input impedance of the transmission circuit at a first frequency. 

2. The apparatus of Claim 1 , wherein the inductor has a first end elec- 
trically cormected to said input node receiving said input signal output by the 
amplifier circuit and a second end electrically cormected to the transmission line, 
and the transmission line has a first end electrically connected to the second end of 
the inductor and a second end electrically connected to the output node of the 
impedance matching circuit, and wherein the capacitor is electrically connected to 
the transmission line such that the length of the transmission line between the sec- 
ond end of the inductor and the capacitor is selected to, in combination with the 
inductor, provide the predetermined amount of inductance. 

3. The apparatus of Claim 2, wherein the transmission line comprises 
a conductor over a groijnd plane on a printed circuit board, and the capacitive ele- 
ment is mounted on the PCB. 
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4. The apparatus of Claim 3, wherein the transmission line comprises 
a co-planar grounded waveguide. 

5. The apparatus of Claim 4, wherein the capacitive element com- 
prises a shorted waveguide electrically connected to an projecting substantially 
perpendicularly from the transmission line. 

6. The apparatus of Claim 2, further comprising a second capacitive 
element electrically connected to the transmission line and in parallel with the first 
capacitive element, and a first switch for electrically coupling the second capaci- 
tive element to ground, wherein the second capacitive element is electrically cou- 
pled to the transmission line such that the length of the transmission line between 
the second end of the inductor and the second capacitive element is selected to, in 
combination with the inductor, provide a second predetermined amount of induc- 
tance, U, such that L' and C are selected to provide an impedance equal to the 
input impedance of the transmission circuit at a second frequency. 

7. The apparatus of Claim 6, further comprising a second switch for 
electrically decoupling the first capacitive element from ground to electrically 
remove the first capacitive element from the impedance matching circuit. 

8. The apparatus of Claim 6, wherein the switch is a single pole dou- 
ble throw switch capable of alternately electrically decoupling the first and second 
capacitive elements to alternately remove the first or second capacitive element 
from the impedance matching circuit. 

9. A method of matching an output impedance of an amplifier circuit 
to an input impedance of a fransmission circuit, comprising: 

providing a series combination of an inductor and a transmission 
line coupled between and in series with an output of the amplifier circuit 
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and an input of the transmission circuit, the transmission line having a 
length selected, in combination with the inductor, to provide a predeter- 
mined amount of inductance, L; and 

electrically coupling a first capacitive element to an in parallel with 
the output of the amlifier circuit, the capacitive element having a capaci- 
tance C, so that L and C provide an impedance substantially equal to an 
input impedance of the transmission circuit at a first frequency. 

1 0. The method of Claim 9, wherein the inductor has a first end con- 
nected to an output of the amplifier circuit and a second end connected to the trans- 
mission line, and the transmission line has a first end cormected to the second end 
the inductor and a second end connected to the output of the impedance matching 
circuit, wherein the step of electrically coupling the first capacitive element to and 
in parallel with the output of the amphfier circuit comprises electrically connecting 
the first capacitive element to the transmission line such that the length of the 
transmission line between the second end of the inductor and the first capacitive 
element is selected to, in combination with the inductor, provide the predetermined 
amount of inductance. 

1 1 . The method of Claim 1 0, wherein the transmission line comprises a 
conductor over a ground plane on a printed circuit board, and the step of electri- 
cally coupling the first capacitive element to and in parallel with the output of the 
amplifier circuit comprises mounting the first capacitive element on the printed 
circuit board such that a first end of the first capacitive element is electrically con- 
nected to the conductor of the transmission line and a second end of the first capac- 
itive element is electrically connected to the ground plane. 

12. The method of Claim 1 0, fiuther comprising: 

electrically connecting a second capacitive element to the transmis- 
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sion line and in parallel with the first capacitive element such that the 
length of the transmission line between the second end of the inductor and 
the second capacitive element is selected to, in combination with the induc- 
tor, provide a second predetermined amount of inductance, L'; and 

electrically coupling the second capacitive element to the ground 
plane through a switch; 

wherein the inductance L' and the capacitance C provide an imped- 
ance substantially equal to the input impedance of the transmission circuit 
at a second frequency. 

13. The method of Claim 12, wherein the switch comprises a single 
pole double throw switch capable of alternately electrically decoupling the first 
and second capacitive elements from the ground plane, and electrically coupling 
the second capacitive element to the ground plane comprises electrically decou- 
pling the first capacitive element from the ground plane. 

14. A transceiver for use in a wireless communication system, the 
transceiver comprising: 

an amplifier circuit for amplifying signals transmitted by the trans- 
ceiver; 

a transmission circuit for transmitting signals fransmitted by the 
transceiver, the transmission circuit including an antenna; and 

an impedance matching circuit electrically coupled between and in 
series with an output of the amphfier circuit and an input of the transmis- 
sion circuit, the impedance matching circuit comprising: 

a first capacitive element electrically coupled to and in parallel with 
the output of the amplifier circuit, the capacitive element having a capaci- 
tance C; 

a series combination of an inductor and a transmission line electri- 
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cally coupled between and in series with the input of the transmission cir- 
cuit and the output of the amplifier circuit, the transmission line having a 
length selected, in combination with the inductor, to provide a predeter- 
mined amount of inductance, L; 

wherein L and C are selected to provide an impedance equal to the 
input impedance of the transmission circuit at a first frequency. 

15. The apparatus of Claim 14, wherein the inductor has a first end 
electrically connected to an output of the amplifier circuit and a second end electri- 
cally connected to the transmission line, and the transmission line has a first end 
connected to the second end of the inductor and a second end connected to the out- 
put of the impedance matching circuit, wherein the first capacitive element is elec- 
trically connected to the transmission line such that the length of the transmission 
line between the second end of the inductor and the first capacitive element is 
selected to, in combination with the inductor, provide the predetermined amount of 
inductance. 

1 6. The apparatus of Claim 15, wherein the transmission line comprises 
a conductor over a ground plane on a printed circuit board, and the capacitive ele- 
ment is moimted on the printed circuit board. 

1 7. The apparatus of Claim 1 6, wherein the transmission line comprises 
a co-planar grounded waveguide. 

1 8. The apparatus of Claim 17, wherein the first capacitive element 
comprises a shorted waveguide electrically connected to and projecting from the 
transmission line. 

19. The apparatus of Claim 15, further comprising a second capacitive 
element electrically connected to the transmission line and in parallel with the first 
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capacitive element, and a switch for electrically coupling the second capacitive 
element to ground, wherein the second capacitive element is electrically connected 
to the transmission line such that the length of the transmission line between the 
second end of the inductor and the second capacitive element is selected to, in 
combination with the inductor, provide a second predetermined amount of induc- 
tance, L', such that L' and C are selected to provide an impedance equal to the 
input impedance of the transmission circuit at a second frequency. 

20. The apparatus of Claim 19, wherein the switch is a single pole dou- 
ble throw switch for alternately electrically decoupling the first and second capaci- 
tive elements to alternately remove the first or second capacitive element from the 
impedance matching circuit. 

2 1 . An impedance matching circuit comprising: 

an input node for receiving an input signal from an amplifier cir- 
cuit; 

an output node for coupling an output signal to a transmission cir- 
cuit; 

a capacitive element electrically coupled in parallel with said out- 
put node and having a capacitance C; 

an inductor and a transmission line electrically coupled between 
and in series with the input node and the output node, the transmission line 
having a length selected in combination with the inductor to provide a pre- 
determined amount of inductance, L, values of L and C being selected to 
provide in impedance substantially equal to an input impedance of the 
transmission circuit at a frequency; 

said inductor having a first end electrically coimected to said input 
node and a second end electrically connected to the transmission line, said 
transmission line having a first end electrically coimected to the second end 
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of the inductor and a second end electrically connected to the output node 
of the impedance matching circuit, and the capacitive element being elec- 
trically connected to the transmission line such that the length of the trans- 
mission line between the second end of the inductor and the capacitive 
element is selected to, in combination with the inductor, provide the prede- 
termined amount of inductance; 

wherein the transmission line comprises a conductor over a ground 
plane on a printed circuit board in the form of a co-planar grounded 
waveguide, the capacitive element being mounted on the printed circuit 
board, and the capacitive element comprising a shorted waveguide electri- 
cally connected to the transmission line. 

22. A method of matching an output impedance of an amplifier circuit 
to an input impedance of a transmission circuit, comprising: 

providing a series combination of an inductor and a transmission 
line coupled between and in series with an output of the amplifier circuit 
and an input of the transmission circuit, the transmission line having a 
length selected, in combination with the inductor, to provide a predeter- 
mined amount of inductance, L, the transmission line comprising a conduc- 
tor over a ground plane on a printed circuit board; 

electrically coupling a first capacitive element to and in parallel 
with the output of the amplifier circuit, the capacitive element having a 
capacitance C, so that L and C provide an impedance substantially equal to 
an input impedance of the transmission circuit at a frequency; 

the inductor having a first end connected to an output of the ampli- 
fier circuit and a second end connected to the transmission line, and the 
transmission line having a first end connected to the second end of the 
inductor and a second end connected to the impedance matching circuit, 
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wherein the first capacitive element is electrically connected to the trans- 
mission line such that the length of the transmission line between the sec- 
ond end of the inductor and the first capacitive element is selected to, in 
combination with the inductor, provide the predetermined amoimt of 
inductance; 

mounting the first capacitive element on the printed circuit board 
such that a first end of the capacitive element is electrically connected to 
the conductor of the transmission line and a second end of the first capaci- 
tive element is electrically connected to the ground plane; 

electrically connecting a second capacitive element to the transmis- 
sion line in parallel with the first capacitive element such that the length of 
the transmission line between the second end of the inductor and the sec- 
ond capacitive element is selected to, in combination with the inductor, 
provide a second predetermined amount of inductance, L', L' and C provid- 
ing an impedance substantially equal to the input impedance of the trans- 
mission circuit at a second frequency; and 

electrically coupling the second capacitive element to the ground 
plane and electrically decoupling the first capacitive element from the 
ground plane through a single pole double throw switch capable of alter- 
nately electrically decoupling the first and second capacitive elements from 
the ground plane. 



